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PANEL PROCEEDINGS

(The meeting was called to order at 8:35
a.m., Thursday, January 10, 2002.)
MS. ANDERSON: We"re going to get started
now. Good morning and welcome committee chairperson,
members an guess. 1 am Janet Anderson, executive
secretary of the Diagnostic and Imaging Panel of the
Medicare Coverage Advisory Committee, known as MCAC.
The panel is here today to hear and discuss
presentations from iInterested persons regarding the
use of positron emission tomography, known as PET
scanning technology for the diagnosis and patient
management of Alzheimer®s Disease and other
dementias.
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In evaluating the evidence presented to

you today, CMS encourages the committee to consider
all relevant forms of information including but not
limited to professional society statements, clinical
guidelines and other testimony you may hear during
the course of this committee meeting.

The following announcement addresses

conflict of iInterest issues associated with this
meeting and iIs made part of the record to preclude
even the appearance of impropriety. The conflict of
statutes prohibit special government employees from

participating in matters that could affect their or
their employers® financial interests. To determine
iIT any conflict existed the Agency reviewed all
financial interests reported by the panel
participants. The Agency has determined that all
members may participate in the matters before the
panel today.

With respect to other participants, we ask

in the iInterest of fairness that all persons making
statements or presentations disclose any current or
previous financial involvement with any firm whose
products or services they may wish to comment on.
This 1ncludes direct financial investments,
consulting fees and significant institutional
support.

I would now like to turn the meeting over

to Dr. Sean Tunis, who will give his opening remarks.
Then Chairman Dr. Frank Papatheofanis will ask the
committee members to introduce themselves and to
disclose for the record any involvement with the
topics to be presented. Dr. Tunis.

DR. TUNIS: Thanks, Janet. First, | just

wanted to thank all the panel members for being here
today and for I"m sure the hours and hours they have
spent reading over the material that has been

provided to them. | wanted to assure everyone that
we"re aware that this is one of the more analytically
complex i1ssues that has been faced by an MCAC panel



so we look forward to the discussion and teasing all
these issues apart in this setting. Again, thanks
for your hard work in preparing for this.

The other comments 1 wanted to make relate

to the issue of some of the folks on this MCAC
committee as well as others have been increasingly
frequently contacted by various advocates and
stakeholders related to specific issues coming before
the MCAC committee, so we wanted to clarify in public
what the views of CMS are related to advocates
related to MCAC members on topics that are coming
before the panel.

And basically 1 just have a few points to

make on this, which 1s the whole point of MCAC is
that 1t"s a FACA compliant committee, meaning that
the business of information exchange related to
topics coming before MCAC should be made ideally in
public and as close to 100 percent of information
exchange that can be done iIn the settings of public
meetings Is what"s ideal, so we are discouraging
substantive conversations between MCAC members and
advocates or stakeholders related to the issues.

Kind of in the same vein, you all as MCAC

members are special government employees of CMS only
for the time that you actually spend here and
therefore, 1T you"re just having discussions in
advance of this with advocates, you“re doing that on
your own time but not as representatives of this
committee and you are obviously free to spend your
own professional time however you want, so there is
no way for us to explicitly preclude you from having
those conversations with the advocates or lobbyists.
However, again, just to remind you that you“re only
special government employees for the time that you“re
here, and I"m sure you"re aware of that because you
only get one small pay check.

And the last point is that we won"t be

doing it today, but from here forward at all MCAC
meetings we will be asking at the beginning of the
meeting for you all to disclose In addition to any
conflicts of iInterest to simply disclose whether you
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have been contacted and have had any discussions with
any stakeholders relating to the technology under
question, simply to identify who the individual is
and who they represent. And that"s really a way of
just making sure that if you have had contact with
folks, that i1s made publicly known so that can be

factored 1Into any subsequent comments that you may
have. So we will be doing that hence forward but
since we haven"t formally announced the policy of
that type before this, we won"t be doing that today.
Those are my introductory comments. |1

don®"t know §If anyone has any questions about those,
our approach to lobbying, but you can either raise
them now or anytime later iIn the day. With that 1
will turn i1t over to Frank.

DR. PAPATHEOFANIS: Thank you. I would

also like to add my welcome to the panel members and
basically highlight especially the contributions of
folks who haven®t participated before as panel
members but who have made a very meaningful
contribution to our efforts. That includes

Dr. Albert, Dr. Neumann and Dr. Johnson, and before
any of us forgets, 1 would like to acknowledge their
meaningful contribution hopefully to today"s
discussions.

All of you have an agenda before you and 1

would like to emphasize that we will adhere to this
agenda just as closely as we can. In fact, I"ve got
about a minute before we start the 8:45 presentation
by Samantha Richardson.

In keeping with Sean®s request on

disclosure, let me start by introducing myself and my
potential conflicts, if you will, and then we will go
around and introduce everyone and if they can let us
know 1f there is anything along those lines. | am a
practicing nuclear medicine physician on the faculty
of the University of California at San Diego, and |
would be someone who uses PET imaging in my clinical
practice. My position at the university iIs such that



the university does do business with all of the
vendors that are involved in the manufacturing of the
PET imaging technologies that are being considered.
Why don®"t we go down the line and start with

Dr. Flamm.

DR. FLAMM: My name is Carole Flamm and I

do not have any specific financial conflicts of
interest related with PET. |1 am a diagnostic
radiologist and 1 do technology assessment.

DR. GUYTON: [I"m Steve Guyton. [I"'m a

cardiac surgeon In Seattle and don"t have any
conflicts.

DR. BURCHEIL: 1"m Kim Burcheil. 1™m

professor and chairman of the department of
neurological surgery at Oregon Health and Science
University in Portland. | don®"t have any conflicts
and 1 have not been contacted by anybody.

DR. ALBERT: I"m Marilyn Albert and 1 am

director of the gerontology research unit at Mass
General Hospital and professor at Harvard Medical
School, and do a lot of research in the area of
diagnosis of Alzheimer®s Disease but don"t have any
particular conflicts with regard to the use of PET.
DR. NEUMANN: Peter Neumann. | am on the

faculty of the Harvard School of Public Health and 1
also do research iIn this area with a background in
decision analysis and cost effectiveness analysis. |1
have no conflicts and | was not contacted by anyone.
DR. McNEIL: 1"m Barbara McNeil. 1™m

chairman of the department of health care policy at
Harvard Medical School. 1 do clinical work in the
nuclear medicine division at the Brigham and Women-®s
Hospital one day a week and in that context read PET
studies, but have no other involvement.

DR. LERNER: 1 am Jeff Lerner. 1 am
president of ECRI and I direct our evidence based
practice center designated by AHRQ. I have no

conflict of Interest and have not been contacted
prior to the meeting.

DR. JOHNSON: I am Keith Johnson. 1 am a
neurologist at Brigham and Women®s Hospital and



Harvard Medical School, and I have no conflicts.

MS. HART: I am Sally Hart. | am an

attorney with the Center for Medicare Advocacy. 1 am
the consumer representative on the panel and 1 have
no conflict of iInterest.

DR. PAPATHEOFANIS: Thank you. Why don"t

we get started then, and I will ask us to kick off
the day with a presentation by Samantha Richardson.
Welcome.

MS. RICHARDSON: Thank you. Good morning,

members of the panel, invited guests, members of the
public and press. My name iIs Samantha Richardson. |
am the project lead for this topic at CMS. Today we
are asking the panel to review and render a
recommendation regarding the usage of PET in the
evaluation of patients with suspected AD. As an
introduction to the subject I will begin by recapping
the history of this coverage request. 1 will also
review the general discussion questions and voting
question that we posed to the panel. At the
conclusion of my presentation 1 will Introduce

Dr. Deborah Zarin, of the Agency for Healthcare
Research and Quality.

Before you is the time line of the

chronology of this coverage request. Back in July of
2000 we received a formal request from UCLA for broad

coverage for positron emission tomography using FDG.
In November we discussed i1t, CMS discussed the issue
with the Executive Committee and they recommended
further analysis. In December 2000 after a decision
was made on the initial request there were certain
indications that required further analysis so we then
referred it to an MCAC panel. In May of 2001 CMS
requested a technology assessment by AHRQ. We then
had a meeting in July to get more information from
the Executive Committee as to how to frame our
analytical questions for the technology assessment.
In August of 2001 AHRQ selected the Center

for Clinical Health Policy Research at Duke
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University as the evidence based practice center for
the technology assessment. In October 2001 we
received a formal amendment to the initial coverage
request by UCLA and in December we received the
technology assessment from AHRQ, which brings us to
today.

CMS has given all the panel members the

same Information, which includes the agenda, the
amended request from UCLA, the technology assessment,
discussion and voting questions, and background
articles. The background material consists of the
American Academy of Neurology guidelines, articles

submitted by AHRQ on decision modeling, as well as
all of the articles submitted by UCLA.

I will briefly discuss or review the panel

questions that we have posed.

Question number 1. |Is using the AHRQ

decision model, including 1ts assumptions and
calculations, a reasonable way to determine the
clinical utility of PET as an imagining tool in the
diagnosis and management of Alzheimer®s Disease? |IT
so, are there specific groups of patients who might
benefit from receiving a PET scan following a
standard clinical evaluation for suspected AD?

What other issues, which have not been

addressed in this model, might influence the decision
to use PET iIn the evaluation of patients with
suspected AD?

Could PET serve as a replacement for,

rather than simply an adjunct to, certain components
of the conventional clinical evaluation for suspected
AD?

And finally, the voting question: Is the

evidence adequate to demonstrate that PET has
clinical benefit 1n evaluating patients with
suspected AD?

I thank you In advance for your review and

discussion of the topic and at this time I would like
to invite Dr. Deborah Zarin from AHRQ to the podium.



She will present In greater detail on Alzheimer-®s
Disease as well as give an overview of the technology
assessment.

DR. PAPATHEOFANIS: Thank you, Miss

Richardson. She did a great job of giving us an
overview of what this panel will be considering
today, and I want to call your attention to the
one-page document you have all received that"s
addressed CMS Questions for January 10, general
discussion questions. Basically what you have just
heard is a very short overview of what we"re going to
be doing, but the bottom line is the charge to the
panel is really the voting gquestion you see at the
bottom of that page, and basically we are charged
with, this panel is charged with evaluating the
evidence and at the end of the day taking a vote that
will serve to guide CMS iIn theilr consideration of
coverage for this technology.

So, if there aren"t any questions at this

point we will just continue with Dr. Zarin and her
summary of the technology assessment.

DR. ZARIN: Keep talking.

DR. PAPATHEOFANIS: Keep talking? Sure.

I feel that we should, with all of the Harvard and
Brigham people here, we should have met in Cambridge
instead of Baltimore today, but 171l keep that to
myself, Barbara. 1 have no other humor.

(Laughter.)

DR. PAPATHEOFANIS: There i1s one thing on

a serious note. We will try to expedite this agenda
today and if we can, we want to get people out to the
airport as soon as we can this afternoon. 1 know
that there"s folks who have flights starting as early
as 3:00 p.m., and 1 think especially for folks who
are traveling great distances, it will behoove us all
to stick to the schedule and really be very
aggressive although focused in what we discuss.

So, Dr. Zarin.

DR. ZARIN: Thank you. What I"m going to

do is really ease you into the mindset necessary to
hear Dr. Matchar®s presentation of the technology
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assessment, so we will go briefly over some key
features of the disorder, the treatments and the
model .

The key features of AD, I guess i1f any of

you don®"t know this by now, then we should go home,
but 1t"s a progressive neurodegenerative disease, the
incidence iIncreases with age, and 1t"s one of several

causes of dementia, accounting for approximately
two-thirds of cases, obviously depending on how you
choose your sample.

You"re going to see I"m sure other slides

today with more details about the standard diagnostic
workup for AD, these are drawn from the American
Academy of Neurology guidelines, but basically at the
current time you"re getting history and physical
exam, neuropsych evaluation, screening laboratory
tests, structural neuroimaging, and that®s important
to note because we have not evaluated PET as a
replacement for the structural neuroimaging that"s
part of the initial workup and 1t hasn®t been
suggested as far as | know that 1t would be a useful
tool at that point in the workup.

And then the last bullet i1s observation of

course either with or without treatment or with or
without diagnosis, but clearly ongoing observation
and care of these patients iIs necessary whether or
not you have definitively diagnosed them as having AD
at the beginning. And that®"s an important point
because occasionally you will hear arguments that if
only you could diagnose them then you wouldn®t have
to keep following up, but clearly these people need
to be cared for whether or not they have a definitive

diagnosis.

So how would you look at the potential

role of PET? And this i1s one of the slides that I
used i1n talking to the Executive Committee In the
spring. The concept is that 1f you could have an
earlier diagnosis of AD or another cause of dementia,
you could institute treatment earlier, and that would



lead to better health outcomes. It"s a fairly simple
concept but that"s kind of where we"re coming from
here.

So we"re thinking about PET as a

diagnostic test, and the MCAC Executive Committee has
guidelines for evaluating diagnostic tests. And the
first thing that they want to look at Is what"s the
evidence regarding the accuracy of the test. And
implied i1n that 1s compared with other standard
methods of diagnosis, that"s the only way to really
look at accuracy, compared to what.

The second set of information that they

are asking us to look at is evidence regarding the
impact of improved accuracy on health outcomes. So
the concept here i1s that just having improved
accuracy isn"t necessarily good enough, you want to
know, does the improved accuracy actually help the
patient and how.

So these were some cartoon-like decision

trees that | showed In the spring. Here®s the first
concept, that patients could be diagnosed using PET
scan and the treatment would then be dependent on the
results of the diagnosis. You don"t have to look at
the details here. Then you could make a decision
whether to treat or not to treat depending on either
the results of the PET scan or the results of the
clinical workup 1If they didn*t have a PET scan. And
then patients could have an outcome, and the types of
outcomes you could see i1s either no change in
cognitive status, a slower progression, or the
typical progression that you would expect if there
were no treatment.

So let"s think about this for a second.

This 1s a threshold approach, those of you who are
decision analysts will be familiar with this, but the
horizontal axis is a probability scale from zero to
one and 1t"s the probability of having Alzheimer-s
Disease. So over on the right you have a probability
of one of having Alzheimer®s Disease, which means we
are absolutely certain that you have Alzheimer®s
Disease, and over on the left a probability of zero,



we"re absolutely certain you don®"t. And you can
imagine that given that, and we will go through a

little bit about the data, there"s data showing that
there are treatments that are effective, that if you
were absolutely certain that someone had Alzheimer®s
Disease you would treat them; if you were absolutely
certain that they didn"t have Alzheimer®s Disease,
way over on the left, you wouldn®"t treat them.
Somewhere there i1s what we call a

treatment threshold. We don®"t know what that
probability is exactly, but somewhere there is a
probability above which you®"re certain enough that
you would treat and below which you®re uncertain
enough that you wouldn®t treat. And where that
threshold is depends on a lot of things, and one is
the features of the treatment, in particular the
beneficial and adverse effect, as well as the
patient"s utilities.

So that"s one way of thinking about the

diagnostic test is, does it move you along that
horizontal axis enough to get you from the part that
says don"t treat to the part that says treat. So you
don®"t have to be certain, you don®"t have to have a
probability of one to think that you should treat
someone and in medicine we hardly every have a
probability of one. And you don®"t have to have a
probability of zero to say don"t treat, but somewhere

In there you might think about a threshold. That"s
just a conceptual model to think about while you©re
hearing the details.

So in order to actually analyze this

problem you need to specify a few things, who are the
patients we"re talking about, what are the
treatments, and what are the outcomes of interest.
So you can®"t go any further without specifying those
things. So for patients, this is a slide that | had
shown in the spring. You can imagine, you could
start at the top, the blue square, all patients over
65 years old. Are we talking about that, are we
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talking about the subset that are concerned due to a
decrease In memory or other reason? In this case the
other reason might be a family history of Alzheimer-s
Disease. Under there there®s a subset of those who
mentioned those concerns to a physician or other
healthcare provider. There"s a subset of those who
were referred for workup because of signs or symptoms
or family history. There"s a subset of those who are
actually shown to have dementia on clinical workup
but you still don®"t know what the cause of the
dementia iIs. Some of those have AD highly suspected,
and some of those have AD.

So the question is, who are we talking

about here, and it"s important to think about. It
has big implications both for the analysis of the
data as well as obviously the quality of healthcare
that"s given later on. So in doing this analysis and
looking into the literature and talking to experts,
we actually decided to analyze separately, we took
that big spectrum that | showed you and categorized
it Into three discrete groups, and this was based on
groups that have been most talked about as
potentially benefitting from getting a PET scan, and
we thought it was Important to distinguish among them
because the issues are slightly different.

So the first group are people with mild to

moderate dementia, so you know they have dementia and
iIt"s in the mild to moderate range. AD iIs suspected,
but there 1s no way to confirm 1t, and the question
iIs, would this group benefit from a more certain
diagnosis? Would this group benefit from basically
moving them on the probability scale further to the
right from some test that could say you®re here and
we"re going to move you over, push you over to the
right because this test can tell you. So that"s what
we call scenario A when you read the technology
assessment.

Scenarios B and C. Scenario B are

patients with what®"s called mild cognitive
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impairment, and that"s described further in the
technology assessment, but these are patients who
have a lower score on standard dementia rating scales
than people with clear dementia. They are not
normal, they don"t have the level of functional or
cognitive Impairment that you see iIn people who are
clearly demented, and they are kind of in this state
of 1t"s unclear whether they are going to progress or
not. And the question is, the reasonable question
IS, we have these medications that are currently
being tested iIn drug trials In this group, one
hypothesis is that the drugs are more effective the
earlier you give them, so the question is, would it
help to know which of these patients should get the
medication. So that"s scenario B.

Scenario C Is patients with no symptoms at

all, they are completely fine, but they have a family
history of AD such that their probability based on
genetic risk and epidemiologic data is elevated
compared to another asymptomatic person. So they are
at elevated risk but are currently asymptomatic. And
again the question is, you know, you®re somewhere on
that probability scale, would i1t help your decision
of whether to take medications to push you further to

the right, to gain more certainty about your
probability of getting AD is essentially what we"re
doing.

So for both B and C the question is would

these patients benefit from a more certain diagnosis.
Is 1t clear to the panel what we did with those three
scenarios? Okay.

The treatments that we looked at. One of

the problems or opportunities in doing this analysis
IS that 1t"s a quickly evolving field, both the
diagnosis tests are evolving and the treatments are
evolving. There are lots of drug trials going on,
lots of preliminary data, some confirmed data, and
one of the advantages of doing a model like this is
that you can use i1t to model what might be advances
in the field, so a year from now iIf more data came iIn
say about drug treatment and MCI, it could be plugged
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into this model. But we wanted to develop a model
that could be used not just for the drugs that we
know work now but for say the next generation.

So we used the acetylcholinesterase

inhibitors which are the drugs that are currently
confirmed to work best now in the patients with mild
to moderate dementia. There are not yet confirmed
data about these drugs iIn the other groups, but you

can read more about that and 1 think Dr. Matchar will
talk a little more about that. So we use them as the
prototypes.

It"s important to note that the patients

in the trials in which these drugs were tested were
selected based on clinical diagnosis. This i1s an
important point because i1t comes to, how you do know
in whom these drugs are going to work? The only
thing we know is that the patients selected the way
they were selected in those clinical trials were
essentially using the AAN clinical diagnosis
guidelines and they were selected in that way. And
they were shown that the patients who were thought to
have AD based on that showed some benefit, and the
benefit was slowing of progression.

There 1s not a drug out there that we know

of that cures the disease and we"re not talking about
preventive measures either at this point, so we"re
talking about a group of drugs that have been shown
to slow the, on average, to slow the progression when
given to people with mild to moderate dementia. And
again, a note that practice guidelines for the
treatment of patients with Alzheimer®s or dementia
recommend medication as part of the comprehensive
treatment approach. Again, it"s not as if once you

know they have Alzheimer®s, you mail them the pills
and say call me in ten years. These patients need
ongoing care whether or not you"re still reevaluating
the diagnosis, because again, that iIssue comes up.
The medication i1s part of the treatment package, has
been shown to slow progression.



Outcomes. Again, another point to remind

you, that the MCAC has made it clear that just the
change In patient management iIs not a sufficient
outcome to show the benefit of a diagnostic
technology. So again, the argument that well, we did
PET scan on a hundred patients and this changed our
decision in 70 of them, and therefore 1t"s a good
test, isn"t good enough. The question Is were those
70 -- well, were the whole hundred on average better
off because they got that diagnostic test.

So what are the outcomes that we looked

at? LE stands for life expectancy, how long did the
patients live under the different strategies?
Quality adjusted life years. And then we added one
called severe dementia free life expectancy. Some
people would argue that there is sort of an ethical
and philosophical question, if you will, of whether
prolonging the stage in which you®"re In severe
dementia i1s actually a benefit, but it"s clear that

prolonging the phase of your life before you get to
severe dementia iIs a benefit. So we looked
separately at how many more months or years of life
you have prior to getting to the severe dementia
state. So that"s the, 1 think 1t"s abbreviated SDFLE
in your technology assessment.

So summary, so we looked at three patient
populations, those with mild to moderate dementia,
those with MCI, those who were asymptomatic but have
a family history. We looked at the treatments using
acetylcholinesterase inhibitors as the prototype, and
looked at basically three outcome measures.

Now, what would be the i1deal evidence we

would have? The i1deal evidence would come from a
randomized controlled trial that randomized people
who had suspected mild dementia, suspected AD, to get
a PET or not get a PET. They would all get the
standard workup and iIn addition, some would get a PET
scan, some wouldn"t. Based on that you®*d make your
treat or no treat decision and you®"d follow them for
outcomes. And then you could say definitively after
X number of years, the group with the PET scan did or



00029

P

RPOOWOO~NOUID WNLPE

didn®"t do better than the group without the PET scan.
So that would be what we*d like, and we didn"t have
it.

That trial hasn"t been done, so we

developed a model, okay? And you have heard some
about this, but the point of the model is that it
gives you a mechanism for combining data regarding
diagnostic accuracy, because there are clinical
trials looking at the diagnostic accuracy of the PET
scan; treatment trials looking at treatment efficacy,
and what we know about patient management decisions
to determine possible outcomes. So 1t lets you
combine 1In a way those three types of information
into a model, let"s you do 1t in an explicit way that
we can all argue about whether 1t makes sense or not.
You can see which way you believe and you

can In fact as the next bullet says, you can do a
sensitivity analysis for many of these, which is
really asking the what-if question, what 1f you know,
Dr. Lerner and 1 disagree about one of the numbers?
Well, we can say okay, would this make a difference
in the outcome, you know, do we think this was a
rational way to do it. And so it lets you model the
effects of uncertainty In the data but also, and this
iIs Important I think for this topic, potential
advances in the field. So you can say what i1f, you
know, 1 know that in three months some drug trial
results were coming out that showed it to be twice

effective as what we know about now, would that
change the conclusions, and you can model that and
look at that. So that®"s the reason for doing the
model .

Now I*m going to pass it on to

Dr. Matchar, but does anyone have questions about the
basic approach?

MS. ANDERSON: Thank you.

DR. MATCHAR: Good morning. Now this

presentation was a challenge for me because it"s an
effort to summarize In some sense a technology
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assessment that was fairly complicated and
academically derived. It"s very important I
understand here to try to take that material and to
convert 1t into something that makes some sense to
you and to the public. So I accept that challenge.
Instead of reviewing the technology

assessment In exquisite and painful detail, what 1°d
like to do i1s to give you an overview of the
substance of that approach that we took, I think

Dr. Zarin already gave a very nice overview as to why
we approached it as we did, and describe the
principal result and then also hopefully explain some
of the insights and why these insights were derived
from the model and the way they were.

So the objectives of the analysis were to

assess PET scanning In conjunction with standard
evaluation of patients who have one of the three
scenarios that were previously described by

Dr. Zarin, individuals who already had dementia that
was either mild or moderate, and specifically avoided
patients with severe, although there Is some evidence
that individuals with severe dementia will benefit in
some ways from treatment, we did focus on mild to
moderate. We also looked at patients with mild
cognitive Impairment. Again, as Dr. Zarin pointed
out, that"s a group for which there iIs not evidence
of treatment benefit to date but there is a clinical
trial in progress. And then the third was patients
with an elevated risk because of a family history of
AD but who do not currently have symptoms.

Again, evidence of treatment effectiveness

i1Is not available, but we did want to include this iIn
order to assess the potential for diagnostic testing
even In that circumstance. Again, the important
Issue here is not just whether the test iIs accurate
and whether i1t properly partitions patients Into true
positives and false positives and so on, but rather,
whether that partitioning leads to an improvement in
health outcomes, and 1 will go Into some detail about
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what we mean by health outcomes.

As pointed out already, the ideal

circumstance would be that we would have direct
evidence and would be able to make a direct inference
from clinical trials that would allow us to say that
testing leads to say delayed progression, decreased
mortality or other useful outcomes that people care
about. An analogy would be iIn the case of
mammography, say, to do a clinical trial, and

Dr. Zarin again pointed out what that trial would
probably look like. There is no evidence available
to us and so the challenge that we were presented
with was needing to make an indirect inference about
the potential that PET scanning might have in these
circumstances.

Now this indirect inference can be made by
establishing a causal pathway which i1s sort of the
conceptual underpinning of the analysis that we did.
The i1dea 1s that the testing leads to identification
of people who are true positives, and I*11 mention in
a moment what we mean by true positives, because
that"s very much at the core of this analysis,
understanding that concept. That those patients who
are true positives are treated and that as a
consequence of treatment they have delayed

progression, and indirectly have decreased mortality.
Again, no evidence that treatment directly decreases
mortality although there is reason to believe that
patients may have decreased mortality because they
have diminished disability and therefore the
associated mortality of disability.

Now, testing also has other potentially

downsides. The test may be either a false negative
or false positive. In the case of a false negative
the test, the individual who has the disease fails to
be treated and again, 1T treatment is useful, they
fail to have that delayed progression. They may be a
false positive. Again, In this circumstance,
depending on whether the patient would have otherwise
been treated In any case, they experience whatever
downsides there are to treatment without achieving
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any of the benefits. They may also be i1dentified as
a true negative in which case they are left alone
appropriately. Treatment may have adverse events
whether or not the patient actually has the disease.
Now Blet me focus on this concept of a true

positive. Because there are many different ways one
could define what a true positive Is In this context
It"s very important to have our demonstration
straight, because all the subsequent analysis hinges

on defining what we mean by disease. As Dr. Zarin
pointed out -- well, first of all, let me go through
the list of possibilities.

One possibility would be that we obtain
histopathology on all patients and that would mean
biopsying people®s brains. That would be one
possibility, unlikely possibility but one way of
diagnosing disease. It might also be based on
clinical diagnosis or it might be based on some other
kind of test. Now for purposes of this analysis we
used the diagnosis, the clinical definition, and
there are two real reasons we did that. The first is
just that that"s what is the standard for diagnosis
of Alzheimer~®s disease, namely the clinical
evaluation as stipulated by the American Academy of
Neurology guidelines.

But more importantly for this analysis,

the treatment effectiveness has been studied based on
this clinical definition. There has to our knowledge
not been any evaluation of the benefit of drug
treatment based on results of say PET scanning or
other diagnostic methodology other than clinical
evaluation. So that"s really key, that being a true
positive means being a true positive In the sense
that this is a person who has been shown in clinical

studies to benefit from treatment, whether on biopsy
they ultimately prove to have Alzheimer®s disease or
not. That is a possibility.

Now in developing a model, again as

pointed out already, that a model has several values.



In this circumstance, actually the only way we can
make an indirect inference and actually calculate any
of the things that we talk about being iInterested in,
you know, that people care about, they care about
life expectancy, they care about quality of life,
dementia free survival and so on. In order to
calculate those things in the absence of that
ultimate clinical trial, 1t"s really the only way, in
the absence of that trial, developing a model is the
only way to make these predictions.

It also allows us to Integrate data from

these various sources and there are some excellent
sources say of the natural history of disease for
example, the CRAD data which we used in this
analysis. Treatment trials, there have been several
fairly consistent treatment trials regarding the use
of acetylcholinesterase inhibitors and there have
been a good number of studies looking at test
performance.

Now we initially were asked specifically

to make sure we understood what the quality of the
test performance is, and as we"ll see In this
analysis, the test performance itself Is not that
important; the sensitivity and specificity can be
established to be quite good, or reasonably good, iIn
a global sense. You know, the numbers for
sensitivity and specificity are fairly high.

Now the model that we developed has two

major parts. The Tirst part relates to various
strategies that would be used in, for testing or not
testing and treatment. For example, we*ll start with
the scenario of an individual with mild dementia.
Under this scenario in which they have a PET scan,
they may in fact in truth have Alzheimer®s disease,
and that"s based on what®"s the prevalence of
Alzheimer®s disease in that population. And they may
based on testing be i1dentified as being positive or
not. And the likelihood that an individual who is,
who has disease is going to be positive by the test
IS the sensitivity of the test.

So if an individual follows that top half,



00037

=

CQwvwoo~NOOUA,WNLE

they have mild dementia, they undergo PET scanning,
they In fact, the omniscient knows that this person
has Alzheimer®s disease and In fact after testing are
positive, that individual now has Alzheimer®s disease

and they are treated.

An individual following that second path

in which they are actually a false negative, they
don®"t get treatment although they do have disease.

So each of these branches has an associated diagnosis
and then a subsequent management strategy implied.
And 1t"s Important to point out that there

IS a basic medical truism, which i1s one should not do
a test unless one iIs going to base their treatment
decisions on that test result, and that®"s why in this
circumstance i1f the individual who comes in with mild
dementia has a negative scan, they would not be
treated. Otherwise, at least for purposes of the
treatment decision, why did you do the test iIn the
first place.

Now, another option for individuals with

mild dementia is not to do the scan but at that point
just to go on and treat them. One might call that
empiric treatment but it"s basically treatment based
on the standard diagnosis, the standard clinical
diagnosis. Again, there is a certain proportion of
those people who have mild dementia who will have AD
and they will be true positives and will go on to
treatment and those who don®"t have AD will still get
treatment. So that group of people are going to

undergo unnecessary treatment with whatever downsides
are associated with unnecessary treatment.

Now based on discussions with, based both

on the evidence and also discussion with our experts
who advised us In this project that In the case of
the anticholinesterase inhibitors, with these drugs
about 15 percent or so of patients will experience
adverse reactions which are very limited In the sense
that the worst thing that typically happens is that
they stop the drug.



And then of course there is a possibility

of just leaving a patient alone entirely and not
bothering to test them or to treat them and in this
case whether they have AD or don®"t have AD, they
don"t get treated.

Again, just reminding everyone of this

notion that the test performance is that one of the
biggest parts of this project was to identify test
performance and we reviewed fairly extensively, or
very extensively 1 should say, the literature
regarding the performance of PET scans and a major
challenge for us as | pointed out was figuring out
how to construct two-by-two tables from this
evidence, and all of the two-by-two tables we
constructed and all the presentations we did for the

most part were based on this paradigm, which is that
diagnosis as you see on the top row, that the
diagnosis was based on disease by clinical
evaluation, and just to remind everyone that
sensitivity is the proportion of people who have the
disease, that is that middle column, of all those
people In that column, the proportion who are true
positives, and the specificity of all the people iIn
the right column, all the people who are true
negatives.

Again, without going into the painful

detail about how the analysis was done, you can go
back to the technology assessment to see all the
machinations underlying this, but basically you can
just pretend that we took all of the sensitivities
and all the specificities and just averaged them, and
despite the fact that this required several weeks of
work, | had to show that to you, but basically the
result would have been about the same, which is that
the sensitivity and specificity of the tests were
approximately 86, 87 percent, both, so that was our
base case estimate of the sensitivity and specificity
of PET scanning.

So the second part of the model now goes

on and asks this question, okay, so what next, what



about the fact that a person i1s i1dentified as having
disease and is treated or not treated, what happens
then? So the foundation of the second part of the
model i1s what we call the natural history model. And
what the natural history model i1s i1s for want of a
better expression, 111 call i1t a clinical trial In a
box.

Basically we take individuals and we

imagine that people exist in discrete health states
and for purposes of this analysis these six health
states are the important health states, that being
asymptomatic, having mild cognitive impairment,
having mild dementia, moderate dementia or severe
dementia, or being dead, and that the arrows indicate
the possible transitions people can make from state
to state. And for the sake of simplicity, we assume
these transitions can occur annually in a discrete
fashion.

And again, going on with the, this is a

general purpose natural history representation of a
natural history that we could imagine that an
individual starts In the asymptomatic state or in any
of these other states, but for purposes of this
preliminary baseline analysis I1"m going to just talk
about individuals starting with mild dementia.

Now the arrows as 1| say, represent the

transitions from state to state, but how likely are
those transitions in any given year? Well, we can go
to the epidemiologic data and we can sort out, again,
there"s the painful details in the report but we can
sort out what the likelihood 1s from year to year
that an individual would make that transition, and
the likelithood of making that transition Is going to
depend on whether the individual has the disease.
Okay?

Now superimposed on this i1s what we call

the treatment model, which is to say what effect does
treatment then have on these transitions?

In the case of Alzheimer®s disease, we assumed as |
pointed out earlier that disease is affected by
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treatment in that i1t delays the likelihood of
transition from year to year, and that"s fairly
consistent with the evidence iIn the clinical studies.
So if you didn"t get i1t the first time, 1

made another slide, and this i1s one of the dangers of
putting me on an airplane is | make animated slides.
The i1ndividual that we"re talking about the scenario
we called scenario A, patient starts with mild
dementia in the first year. In the second year they
continue to have mild dementia, but in the third year

they progress to moderate and then in the fourth year
they die. Okay? So that would be a sample patient
history, and you can repeat this using this model any
number of times you like and you can -- that"s one of
the reasons we call 1t, or I use the expression a
trial 1in a box, is that you can create any number of
synthetic patients using the strategy and as long as
the underlying estimates are legitimate, then the
projections should be reasonably legitimate.

And 1 will point out that we did go

through a process of validation to show that the
model does In fact project natural histories that are
very similar to the natural histories represented in
the epidemiologic studies.

So, the results.

Here"s the simplest way of representing

the results simply in terms of true positive, false
positive, true negative, false negative and total
correct diagnoses. Again, pointing out that this is
not the ultimate outcome, this iIs an iIntermediate
outcome.

What was see in the top row for the treat

all strategy, everybody who gets treated, that is
they"re all treated as though they have disease,
okay, and 55 percent of them, which i1s what we assume

to be the prior probability of having disease, that
proportion of people are going to be true positives.
But also since everybody i1s getting treated as though
they have disease, 44 percent of those people are



going to be fTalse positives and therefore receive
unnecessary treatment with whatever downside is
associated with that. So the overall correct
diagnosis rate for the treat all strategy would be 56
percent.

On the other hand, 1f we look at the test

strategy, the test strategy actually has a
significantly better correct diagnosis rate, which is
87 percent, because i1t more correctly partitions the
patients without disease Into the true negative
category. You have 38 percent of people who would
otherwise have been called positive under the treat
all strategy are now being called no disease under
the test strategy, so those people have now been able
to avoid the use of treatment.

However, again, given the base case

assumption which is that treatment is relatively
benign, when that plays out In terms of looking at
either quality adjusted life expectancy under what we
call qualities, or simple life expectancy which is
unadjusted for the quality of life, or the SDFLEs,

which are the severe dementia free life expectancy,
so that means basically on average, how long does
somebody live without having severe dementia, SO
that"s something a mildly demented person presumably
would care about.

But by whatever measure, the treat all

strategy turns out to be optimal, superior to both
testing or to leaving the patient entirely alone. So
just treating individuals who present with mild
dementia after clinical evaluation without further
testing i1s the optimal strategy.

Now, we were asked what if the test were

perfect, and 1t"s iInteresting to notice because of
the way this whole analysis is constructed, namely
that the clinical diagnosis actually establishes the
presentation or absence of disease that even if the
test were perfect, it could never be better than the
clinical evaluation as long as the treatment has no
downsides. That"s really crucial.

However, once treatment starts to have a
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downside, that"s when testing becomes potentially
useful. So you see all the way on the right in the
upper right-hand corner, we see that when
complications have no dysutility, they don"t cause
any significant decrement in quality of life other

than the fact that the patient stopped the drug, that
under that circumstance both treating empirically and
testing have absolutely the same result because there
IS nothing subtracted for the fact that the patient
has a false positive.

However, 1f a false positive starts to

become worse and worse so you®re going to the left,
what®"s when you start to see some separation of the
lines such that PET scanning becomes superior as the
severity of the complications for drug treatment get
worse. But I put In here that arrow there showing
ten days. At the point at which the relative benefit
of testing i1s at 1ts maximum, the benefit is ten
quality of life days, so that"s a very very modest
benefit under that circumstance, and that would mean
that the complication would be equivalent in effect
to saying that the patient experiences a decrement in
quality of life of about a third of their full life
quality. That"s very severe decrement in quality of
life.

Typically complications from drug

treatment are modest and on the order of .95, .98,
something that"s as low as .6 Is quite extreme, and
one would suggest that when you start to get into
that territory of dysutilities in that territory,

people wouldn®t even want to think about using the
drug because it would be so onerous to think about a
drug even if it only had a 10 percent likelihood of
having a complication that bad.

So i1it"s clear then that one of the big

issues In terms of the value of testing i1s the value
of testing In the context of a treatment not that"s
benign but a treatment that"s not benign. And of
course 1T the treatment were not benign, i1t would



have to be better than current treatment; otherwise,
why would you be bothering with it.

So, what we did was what we called a

two-way sensitivity analysis or a threshold analysis
1T you will, and what this says is that on this
figure, that plane there where all those little hatch
marks are is all the possible combinations of drug
complication severities. So as you go down the drug,
ifT 1t has a complication that"s a really bad
complication, and as you go to the left, that if the
drug i1s very efficacious, so all the way at the left
basically, i1t stops the disease in i1ts tracks; if
It"s at zero, that means i1t stops the disease In its
tracks. So in the upper left-hand corner, it means
iIt"s a completely benign treatment, okay, and it
stops the disease iIn its tracks, and under that

circumstance you would clearly want to treat
everybody without any further testing.

On the bottom right, that would be a

treatment that is extremely, or is completely
inefficacious, has no effect on the progression, and
further, that if they do have complications in
treatment, 1t 1s equally inefficacious and you would
leave that patient alone, you wouldn®t want to mess
with anything, under any circumstance. And then in
that gray zone, intermediate territory are these
combinations of these characteristics for which
testing would be preferred.

Well, we also -- so the results for the

mild cognitive impairment patients would be that iIn a
fairly robust fashion we conclude that for mildly
cognitively impaired patients, treating all i1s a
preferred strategy. So just moving on to the mildly
cognitively impaired, not wanting to take too much
time and since the results are almost exactly the
same | will just point out that for the mild
cognitive Impairment patients, If we assume that
medication effectiveness can be extrapolated to this
population, and again, there is no evidence that mild
cognitively impaired patients achieve a benefit from
cholinesterase inhibitors, then treating all is the



preferred strategy, or treatment after clinical
evaluation without further testing i1s the preferred
strategy. And again, this iIs a very robust
conclusion.

So I*m going to move on to what I think is
potentially one of the more iInteresting future
possibilities for testing, which would be the use of
testing In asymptomatic individuals, and this is a
circumstance in which people are currently not being
treated, even 1T they have a first degree relative,
although there may be circumstance where people are
being treated with the proper genotype plus a family
history, whatever, but for the most part that"s not
happening. And the question might be iIn an
asymptomatic patient if you could extrapolate the
reduction in progression of disease to that
population, would 1t be worthwhile to test.

So the base case results again, are very

similar. It actually turns out that the lifetime
probability of developing Alzheimer®s disease among
individuals with first degree relatives iIs quite
high. That"s assuming that they don"t die of
something else. It doesn®"t mean that 50 percent of
them will get Alzheimer®s disease, 1t just means iIf
they don*"t die of anything else, 50 percent of them

will have Alzheimer®s disease by the time they are
90, 1 think 1s the number.

So we see again that the number of correct

diagnosis is at the maximum for the test strategy but
the true positives are at a maximum for the treat all
strategy. Now again, what does that mean if we play
it out with our clinical study 1n a box and do all
the associated calculations? That the treat all
strategy is again the preferred strategy. Why? The
reason, again, iIs that we would assume that the
treatment works, the base case i1Is that the treatment
has negligible side effects or negligible other than
the individual has to stop the drug, and under that
circumstance basically 1T 1t works, everybody should
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get it. We"re not talking about money now, we"re not
talking about any other consideration, we“re talking
about improvement in cognitive function or net
cognitive function and we"re talking about survival.
And on that basis, the best thing to do if

it works, I1If the treatment works Is to treat
everybody. Again, if the test were perfect, we see
the same situation applies as before for the mild
cognitive Impaired patient, namely that when the
disease, excuse me, when the treatment has
effectively no severe complications, doesn®t have any

dysutility then at best, a perfect test will be
identical to empirical treatment. But once you have
a treatment that has a downside, then the testing
strategy becomes preferred, and | put again this
arrow, it"s the same, | made this the same scale, so
you could get a sense relative to the other scale
that 1t"s a fairly small preference, even under the
circumstance where there i1s this fairly severe
complication. So you"re talking about a healthy
person who iIs going to experience a complication
that, can anyone help me here with a good
complication that has a dysutility of .6, something
like nausea? No, not nausea, maybe that"s not a good
one.

DR. ALBERT: Agranulocytosis.

DR. MATCHAR: Agranulocytosis, that"s a

good one, they survive i1t, but their white cells are
wiped out temporarily, that would be pretty bad. So
iIT there was a 10 percent likelthood of something
like that, that was reversible by the way, would you
be willing to put asymptomatic people on i1t. One
might suggest not, but if you were, then the testing
could be made preferred. And again, we did the same
kind of two-way analysis with exactly the same
conclusions with the asymptomatic population, is that

we start with the base case where the treatment has
no, Is just fine, no big deal iIn terms of
complications. It reduces the progression rate, |



didn®"t mention this before, but by about a third,
progression rates. Others have estimated a higher
decrease iIn progression rate but it really doesn"t
matter for the analysis.

As you go down the treatment gets worse,

and you go left the treatment becomes more
efficacious. And you see what®s interesting is that
iIT you do 1in fact have a treatment that"s more
efficacious i1n the future, then basically treating
all becomes even more preferred. And iIf the
complications become much more severe with treatment
then the efficacy has to be concomitantly also much
much higher in order for it to counterbalance the
downside of the treatment.

So iIt"s not enough that the treatment be

bad, but that the treatment be more efficacious --
excuse me, that the treatment be worse, but also that
the efficacy has to be a lot better. So there®s no
way to say in advance that a certain treatment is
going to necessarily be preferred; you have to
actually look at what its downside is and what i1ts
relative efficacy iIs. But now, given that this model

IS In your hands, you can use i1t for whatever purpose
you want, should new evidence become available.

So let me just summarize. The conclusions

of the analysis, that namely for patients with
dementia who have had the recommended clinical
evaluation, treatment without further testing is
superior to treating based on PET, since treatment
for this clinical scenario has been shown to be
moderately effective and relatively benign. The
Increase In true negatives resulting from the use of
PET i1s overshadowed by the concomitant decrease in
true positives, so people who should be treated are
going to not be treated i1if we actually take the PET
result seriously.

For patients with mild cognitive

impairment, 1If the evidence for treatment efficacy of
cholinesterase inhibitors iIn patients with dementia
can be extrapolated to this population of the mild
cognitively impaired, then empiric treatment would
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also be superior to treating based on testing.

IT the evidence for treatment efficacy can

be extrapolate to patients who are asymptomatic but
have an elevated risk of having AD by virtue of a
first degree relative, then empiric treatment would
be superior to treating based on testing.

So, summaries one, two and three, no

surprise, they are all the same. 1t"s not a typo.
And then summary, the fourth point is that

PET scanning could be of value 1If a new treatment
were to be developed that were more effective but had
a risk of one or more of a variety of highly negative
consequences. And I didn"t go iInto this analysis,
iIt"s in the technical report, that there are many
different ways that treatments can be bad. They can
reduce quality of life, they can induce a progression
of disease conceivably so that if a person does have
a complication, it"s possible there would be a
treatment in the future that actually hastens the
progression of disease, or it may cause death. So
under that circumstance, PET scanning could become a
strategy that would be preferred.

And 1 want to just make one comment to

close, namely that there may be other reasons for
testing that are not engendered by this analysis but
also I should point out are not to our knowledge
proven or demonstrated in clinical studies, namely
that testing may conceivably improve patient
planning, end of life planning, decision making about
reproduction if it was a young individual who was a
first degree relative, they may choose to change

their decision to have children based on a PET scan
result. 1It"s possible that based on a PET scan
result an individual might choose to be more
compliant with drug treatment, simply having that
physical test in front of him that says, you know,
you have this disease, take your drug. And also, it
may be that, and this is possibly related, that if
testing Is shown to predict responsiveness to



treatment, that could also improve compliance.

But on the other hand, there may be other

reasons for not testing. There Is some suggestion
that people who are asymptomatic who are labeled as
having disease may have significant reduction iIn
their quality of life and In fact may become quite
depressed. And also being labeled may also interfere
with employment and insurability, so there are those
downsides to consider not explicitly included in the
analysis.

Thank you.

MS. ANDERSON: Thank you. We are moving

along so briskly that we have concluded that the
break really isn"t that important right now. We are
going to take a very brief few minutes --

DR. PAPATHEOFANIS: Let"s take a few

minutes though, since we are moving along so briskly,

and see 1T any of the panel members have questions
for Dr. Matchar. Are we going to take a five-minute
break then?

MS. ANDERSON: We"re going to take about

three minutes. 1 don"t know iIf anyone wants to
actually leave the room, but we just have to set up
for our scheduled speakers.

DR. PAPATHEOFANIS: Are there any

questions from panel members? Dr. Albert.

DR. ALBERT: I had a question about the

prior probabilities you used for the base case
results, and 1 was surprised that you were saying
that the prior probability of having the disease iIn
general was about 56 percent. 1 would have thought
it would be higher.

DR. MATCHAR: You®re talking about among
individuals who --

DR. ALBERT: Among anybody.

DR. MATCHAR: Well, we used 56 percent.

First, let me preface i1t by saying the exact number
doesn"t matter as long as 1t"s somewhere In —-- |
mean, we used numbers that were somewhere in the
middle range of 50 percent of so. That particular
number came from a publication that 1 think



Dr. Neumann was involved in which was based on the

results from the Harvard Alzheimer®s clinic, and it
was the proportion of individuals who ultimately had
the diagnosis of Alzheimer®s disease.

In terms of the diagnosis of the

asymptomatics, that was derived from an analysis of
an epidemiologic study in which they statistically
ferreted out what proportion of individuals would
develop disease if you were able to turn off all
other forms of mortality, all other causes of death.
So it didn"t mean that 50 percent of people were
going to have Alzheimer®s disease, but rather that 50
percent of people would develop Alzheimer®s disease
iIT they wouldn®"t die of anything else, but maybe just
died at 90. It was a formal analysis that attained
that.

But all the probabilities are quite high,

that individuals In these categories are all quite
likely to have Alzheimer®s disease. And if you made
the probability higher, then you would actually
strengthen the conclusion of the analysis.

DR. ALBERT: I would have thought that the
probability was higher, particularly among very
elderly individuals. That"s why I was surprised.
DR. PAPATHEOFANIS: Sally.

MS. HART: What data or evidence did you

have to assume that individuals would be willing to
undergo treatment if there is no diagnosis that would
support that treatment?

DR. MATCHAR: Sorry, say that again.

MS. HART: Your assumption that everyone

will accept treatment in the absence of a test
showing that there is a diagnosis that would support
that treatment was somewhat surprising to me, and |
wonder what empirical evidence you have that
individuals would be willing to accept treatment
without a test showing that they need it.

DR. MATCHAR: The analysis really didn"t

depend on that per se. 1 mean, 1t was saying for
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individuals who would take the treatment if It were
made available to them, but your point is well taken,
which Is that we"re presuming that people on the
basis of being told that they are likely to benefit
from this treatment and that the treatment was
benign, would take the treatment. There iIs no
published evidence we drew on, but only the
experience of the experts which have told us that
this In fact is what happens is that in the community
individuals, for physicians who believe that these
drugs are useful and they transmit to the patients
that they are very likely to have Alzheimer®s

disease, and that treatment could be effective In
delaying progression, patients accept the drug, they
do, and to the extent they don"t accept it, the
reasons seem to be that physicians are not all that
convinced that the drug is very effective or that
patients are not very happy about paying for the drug
out of pocket, which iIs quite expensive, but it
hasn®"t to do with whether they do or don"t believe
that they have disease.

DR. PAPATHEOFANIS: Sean.

DR. TUNIS: So if I understood correctly,

the gold standard for looking at sensitivity and
specificity of PET was always the clinical diagnosis,
or at least that seems to be the way the model was
constructed. And 1 know that there have been some
studies, particularly the recent ones that looked at
the sensitivity and specificity of PET related to
ultimately the biopsy proven diagnosis post-mortem.
And iIn that data, iIs there any evidence that PET is
in fact potentially more sensitive and specific than
clinical diagnosis or if so, how would that affect
your models?

DR. MATCHAR: Well, in the one study that

I"m aware of with regard to the biopsy and autopsy
results, that the sensitivity and specificity using

that as a gold standard was comparable to the results
and was within the sensitivity analysis range that we



used for this model. There 1s no structural reason
why the model couldn®"t use a different definition of
what constitutes a true positive or real disease.
Again, i1t was simply that the only evidence we had iIn
hand about the value of treatment was based on
clinical diagnosis. This 1s an i1ssue we debated long
and hard about and actually did come up with an
analytic strategy for figuring out well, what i1f
there was a true diagnosis that you might not be able
to get at, but there was a true diagnosis that was
even better than the clinical evaluation, and that
both the clinical evaluation and the PET scanning
were being compared to, and you®"re using histology as
being potentially that gold standard. 1t could be
done, i1t"s not that it can"t be done, It"s just that
there was no evidence that allowed us to understand
how knowing what their biopsy result would be would
lead to any better treatment decision. And in fact,
some of the experts suggested that individuals
without Alzheimer®s disease might also be achieving
some benefit from the drug and therefore, this notion
that 1t would only be people who were biopsy positive
might not really be the ideal criteria for treatment

decision making. So again, the best thing that we
have are the clinical trials and the clinical trials
used clinical diagnhosis as the reference standard,
not the gold standard but the reference standard, and
what"s what we used.

DR. NEUMANN: Just to clarify on the

assumptions on drug effect and duration, the base
case assumption is 18 months of effect and the risk
ratio is applied, the .72 through the 18 months and
then goes away after 18 months, and no more effect is
given.

DR. MATCHAR: That was again, the ba